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Therefore, weobtainedsmoking behavior from 8currentsmokera who had
to undergo coronaty bypass surgew. During surgery, distal segments of the
internal mammary artery grafts were uwd for measurements of endothelial
dependent relaxation. Rings of these artety segments were oontraotad in
organ baths to 10 WMphenylephrine (PE), followed by increasing doses of
metacholine (ME) (10 nM-100 KM), an endothelial dependent veeodilator.
Finally, 10 mM eodiurnnitrite (an endothelial independent vasodilator) was
added.
Mean cigarette consumption of these 8 patients ranged from 2 to 40
cigarettes daily. Mean age was 55 (+ 7) years and mean duration of smok-
ing was 38 yeare. Mean endothelial dependent relaxation was 38% (range
8%-70%) of the pre-contraction to phenylephrine, and mean endothelial in-
dependent relaxation was 103% (range 38%-143%) of the pre-contraction.
Endothelial dependent relaxation was strongly correlated with daily intake of
cigarettes (regression coefficient = 1.3, # =0.73, p < 0.001), while endothe-
Iial independent relaxation was not significantly related to daily number of
cigarettes.
Corrc/usion:Wefound an inverse relationship between number of smoked
cigarettes and endothelial function. One additional daily cigarette was related
to a 1.3°Adecrease of endothelial dependent relaxation.
1986-751 ~#~~J;~J~;~~;~~J~#~. ~.,.tim.,St~..t.~
S. Silbennan, Z. Weshler, G. Uretzky,J.B. Berman, M.S. Gotsman, G. Pizov,
G. Lazarovici, A. Elder. Hadassah University Hospital- Jerusalem, Israel
Endothelial injury promotes smooth muscle cell proliferation and migration,
forming a neointima. We tested the effects of ionizing irradiation on the
formation of neointima and on endothelial function in canine venous bypass
grafts: 10 mongrel dogs underwent bilateral excision of the external jugular
vein. One vein was irradiated ex-vivo, and the other served as control. In
5, the irradiation dose was 1000 rads (group A), and in 5 the dose was
1500 rads (group B). The veins were then implanted as bypass grafts to the
respaotive ligated carotid artery. At 12 weeke the veins were removed and
examined histologically. EnckXhelialproduction of PGIz was tested by RIA
of 6-keto-PGFl. Neointima formation was evident in the nonirradiated grafts.
in the irradiated grafts there was inhibition of neointima formation, and the
effect was more marked in group B. In both groups, the endothelial ability to
produce PGIz wee reduced in the irradiated grafts by =-50%in comparison to
the non irradiated grafts. We conclude that: (1) Irradiation inhibits neointima
formation. This effect may have a potential therapeutic effect in prolonging
graft patency. (2) Although structural integrity of the vessel wall is maintained,
there is functional impairment at 12 weeks post irradiation, as evident by
reduced PGIz production, irrespective of irradiation dose. (3) Further studies
are necessary to determine the optimal dose of irradiation, and whether there
is recovety of endothelial function at a later stage.
a98676 Increased Lipoperoxidative Stress May CauseEndothelial Dysfunction in Syndrome X
A. Buffon, S. Santini, G. Liuzzo, A. Mordente, F.Summaria, G. Caligiuri,
L.M. Biasucci, F.Crea, B. Giardina, A. Maserl. Catholic Univaraify Rome,’
Italy
The cause of Syndrome X (SX) is still unknown. Increased oxidative stress
is known to induce endothelial dysfunction. The aim of our study was to
assess whether an increased intracardiac oxidative stress was detectable
in SX. Three independent indices of oxidative stress, conjugated dienes
(CD), lipid hydroperoxides (Lpx) and plasma antioxidant capacily (Trap),
were compared in 8 pts with SX, 14 pts with stable angina and critical left
mronaty stenoais (SA), and in 8 normal controls. CD were determined by
spectroscopy, Lpx by the ferrous-xylenol orange assay, and Trap by total
peroxyl radical-trapping capacity. Paired aortic (Ao) and great cardiac vein
(Gov) sampling was performed before coronary angiography. Results are
summarised in the following table.
Sx Sr$ Controls
CD(A.U./all) Ao 0.32 + 0.01 0.33 + 0.01 0.32 + 0.03
Gcv 0.3s * 0.02” 0,35 l O.olt 0.31 * 0.02
LPX(PM) Ao 2.09 i 0.32 2.15 + 0.24 2.06 * 0.22
Gcv 6.S9 + 0.93” 2.S5 h 0.46t 2J3a* 0.22
Trap(MM) Ao 921 i 123* 937 k 42 944 * 7s
Gcv 647 & 52* 902 i 62 923 i 69
*p <0.01 vs 8A andControls,tp <0.05vs Controls
A much larger oxidative stress was obsetved in SX pts than in SA pts
and controls. The enhanced oxidative stress, demonstrated in SX by three
independent methods, may play a major pathophysiological role in SX by
causing dysfunction of endothelial and muscle cell membranes.
1986-771ci~are~esmokin~i ~~~~~iated~,th,n~~a~
Monocyte Adheaion to Endothelial Cells:
Reversibility with L-arginine but not with Vitamin C
M.R. Adams, W. Jessup, D.S. Celermajer. Royal Prince A/fred Hospita/and
The Heart Research Institute, Sydney, Austia/ia
Ascigarettesmoking isamajoratherogenic risk factor, and monocyte/endothelial
cell (M/EC) adhesion is a key early event in atherosclerosis, we studied the
effects of smoking on M/EC adhesion in humans. Serum was collected from
8 smokers aged 32 + 1 years, with no other coronary risk factors, and 8 age
and sex-matched life-long non-smokers. This serum was added to human
umbilical vein ECSand incubated for 24 hours. Human monocytes obtained
by elutriation were then added to these ECSfor 1 hour, and adhesion mea-
sured by light microscopy.
In smokers compared to controls, M/EC adhesion was increased (46 +
2 vs 28 & 2%, p c 0.001), as was EC expression of the adhesion molecule
ICAM-1 (0.31 + 0.02 vs 0.22 + 0.03, p = 0.004). Vitamin C (vit C) levels
were lower in the smokers (3O + 4 vs 53 + 2 #mol/1, p < 0.03). M/EC
adhesion was then measured for each subject, 2 hours after 2 g oral vit C (an
aqueous phase anti-oxidant) and 2 hours after 7 g oral L-arginine (L-arg, the
substrateof endothelium-derived nitric oxide). These studies were performed
>2 weeks apert. After L-arg, M/EC adhesion was reduced in the smokers
(from 46+ 2%to 35 + 2%, p= 0,002) (as wae EC expression of ICAM-1) but
there was no change in the controls (28 + 2% to 26 + 2%, p = 0.94). After
vit C, there was no change in adhesion compared to baseline (42 + 2% in
smokere and 27 + i% in controls, p > 0.10), despite an increase in serum
vit C levels (to 115 + 7 mol/1in the smokers, 133 + 9 &mol/1in controls).
Therefore cigarette smoking is associated with increased monocyte-
endothelial cell adhesion. This effect is acutely reversible by oral L-arginine,
but not by vitamin C.
1986-781sialYiLa~isx-con@ining~,igo~a~charide
Improves Endothelial Dysfunction of
Thromboeis-Related Coronary Artery
H. Eguchi, H. Ikeda, N. Haramaki, T. Imaizumi. Kurume University Kururne,
Japan
The leukocyte adhesion process is initially mediated by selectins (e.g., P-
and L-selectin). We have previously shown that a sialyl Lewie X-containing
oligosaccharide (SLeX-OS)dose-dependently inhibits platelet-mediated cyclic
flow variations (CFVS)in a canine model with the stenosed and endothelial-
injured coronary artery, suggesting the importance of an interaction between
selectin and SLeX in the model. In this etudy, we studied effects of SLeX-
0S on Ieukocyte-endothelial interactions in the thrombosis-related coronary
artery. CFVS were produced by injuring the endothelium and constricting
the left anterior descending coronary artery. Endothelial function was ee-
sessed by measuring vascular responses of coronary rings to endothelium-
independent (NaN02) and dependent (A23187 or acetylcholine) vasodila-
tors. The corona~ rings of the stenotic site (S), proximal (P) and distal (D)
sites of stenosis, and the circumflex coronary artery (Cx) were immediately
isolated after observing CFVS for 20 (n = 6) or 80 min (n = 8). No signifi-
cant difference in endothelium-independent vasodilatory responae was found
among four sites. Endothelium-depandent vasodilatation was intact in Cx and
P, and impaired in S after both 20 and 80 min of CFVS. The endothelium-
dependent vaeodilatation in D was impaired after80 min of CFVs but not after
20 min of CIWs. Inaddition, scanning electron microscopy demonstrated loss
of endothelial integrity with adhered leukocytes on the Iuminal surface of D
after 80 min of CFVS. Intravenous administration of a low dose of SLeX-OS,
which doas not affect CFVS,significantly preserved endotheliumdependent
vaacdilatation in Dafter 80 min of CFVS(n = 7). Thus, the present results indi-
cate that CFVStime-dependently impairs corona~ endothelial function dietal
to the stenotic site and that SLeX-OS preserves the endothelial function,
suggesting an important role of SLeX in thrombosis-mediated endotheiiai
dysfunction.
-[ EndothelinEnhan.~sE dothe,,al~el,~Ysfunc~,on
from Hypoxia and Reoxyganation Injury In Vitro
J.M. Hagar, N. Aziz, M. Geda, A. Pedram, E.R. Levin. Long Beach VAMC
and Unhrereityof California, /wine CA, USA
Antagonism of endogenous endothelin-1 (ET) preeewes endothelial NO for-
mation in ischemic-reperfused isolated hearts and arterial segments, medi-
ated via the ET-A receptor. Thie autocoid action of ET impairs the activity
of endothelial NO synthase (eNOS). Protein kinase C (PKC), known to be
activated both by hypoxia and ET,and can inactivate eNOS in vitro. Tofurther
investigate these mechanisms, first passage bovine aottic endothelial cells
(BAEC) were exposed to 6&180 min of hypoxia (H) (95% N2-5% C02-2%
H2) and 20 min of reoxygenation (R). Cells were pretreated with an ET an-
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